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A Development of Test Equipment for Thermal Protection
Performance on Insulator used in Solid Rocket Motor

Yoongoo Kamg*Jr + Deokjin Yun** - Suyoung Kim** - Jongsung Lee** - Taeha Kwon***
ABSTRACT

Test equipment was designed and manufactured to evaluate thermal reaction characteristic of
internal insulators of solid rocket motor. Test is allowed up to chamber pressure 2,500 psi, burn-time
40 s. It is possible to observe and to compare thermal reaction characteristic for a few materials
simultaneously, under the condition that the ablation occurs. In efficient average chamber pressure 878
psi, efficient burn-time 10.7 s and gas velocity 100 m/s, test was executed for confirming safety of
equipment, being 4 test materials inserted simultaneously. Basic data for understanding thermal
characteristic of internal insulator, that is, pressure-time curve, temperature-time curve in the test

sample, and thermal destruction depth of test samples was gained successfully.
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Fig. 4 Pressure-time curve.
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Fig. 5 Temperature-time curve.
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Fig. 6 Surface shape of test samples after test.
(Sample 4, 3, 2, 1 from left, respectively)

Table 1. TDD of test samples along the axial length.

Sample | Thickness Position(mm) Ave.
No. (mm) 200 | 40.0 ] 60.0 ] 80.0 [100.0 [120.0 [140.0 [160.0 [180.0 [ 2000 | (mm)
Test before | 340 | 339 | 33.9 | 339 33.9| 339 339 | 33.9] 339 339 339

S Test after | 27.2| 262 | 26.0 | 261 | 264 | 266 | 267 | 265 | 26.7 | 269 265
d;:':z;!m 68| 77| 79| 78| 76| 73| 72| 74| 72| 71| 74

Test before 333 | 333 | 334 | 334 33.5| 324 334| 334 333 | 334 333

, Test after | 245 | 252 | 25.8| 265 | 269 | 264 | 260 | 263 | 265 | 269 261
d;:':z;!m 88| 81| 76| 69| 65| 61| 74| 71| 68| 65| 72

Test before | 329 | 334 | 33.7| 33.7 | 33.6| 33.7| 336 33.6| 335 335 335

5 Testafter | 291 | 282 | 27.6| 27.1| 27.1| 269 | 268 | 27.2| 268 28.7| 27.5
d;’(’j:{'{‘::}ﬁ 39| s2| 61| 66| 65| 68| 68| 63| 67| 48| 60

Test before | 33.0 | 329 | 328 | 328 328 | 327 | 328 | 329 329 328 328

. Test after | 281 | 283 | 28.0 | 280 | 28.2| 289 | 289 | 29.0| 29.0| 290 285
d;:':z;!m 49| 46| 48| as| 47| 38| 40| 38| 39| 39| 43

AP om, AH Haes 3045 1, 2, 3,
4 otk AFF AlA Fof AlgelA £& AA
g & AR FAE Table 161 A3t o7
Al €@ 3}3) 57| (Thermal Destruction Depth, TDD)
= AR el 220l &7 FACIH. 5 W
Fe gt Al ARAHANAFE 20 mm FIHE
oz AFFAE FAHsIASH, AZ AHH Jf%

A ANAM Z4F e AANAT. ST A/
A%t NFH FAE ol&dte] oA FAE 74]’1‘}
stk Al 40 A9t A F kel 43 mmE
ohE LAl Hls) Wiatridel 7 skl o,
2oz AE 3,2 1 <otk Hel g &
FAzke] HE #¥EHE W5A S (Coefficient of
Variation)= AIH 1, 2, 3, 47} Z+ZF 0.06, 0.17,
0.16, 0.12%2 WS wetA A HoE 4T
dHAFAE BASS & Ak

¢

FAZA FAZRE AxADEAS IRkS
ERS Gkl 93 RAANRAXNZE sty
O AERAE Al b 2500 psi, A2ARE
40 s7HA NPT 5 lom, Arpt dojy= =
AE BAS 5 o, o Alde A ZEst
of Aivn & & ok

l‘

A @AY QA E s Hstd d4A
FEBTUE 878 psi, FEALAIZT 107 5, A&
7t £5 100 m/sE AFE FPste] APAA
o] RS At on, e Fo 43 de
< H7telr] 9% 71E dHolHd ¢E-AF A=
9 255 iR Zojd 2E- Az AE, vt
=

A8 f53gch





